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\HE NATIONAL AERONAUTICS AND SPACE

ADMINISTRATION, as did its predecessor
agency, - the National Advisory Committee for
Aeronautics, recognizes the importance of a close
working relationship with the educational com-
munity. Four university conferences attended by
members of the NASA staff and university repre-
sentatives ‘have now been held to encourage
exchange of views. The first two “were aimed
primarily at the rapid -dissemination ‘of scientific
information that was becoming generally availa-
ble through declassification as a result of cessa-
ton of hostilities, first World War II and then the
Korean Conflict. In 1962, the first University
Conference under NASA sponsorship was held
in Chicago .for the purpose. of presenting io the
educational community NASA's views on the
problems confronting it and the avenues of in-
-vestigation that it hoped university personnel
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2 THE NASA UNIVERSITY PROGRAM
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FIGURE 1—Locations of participants in NASA University
Program. January 1, 1965.

would pursue in helping to further the national
space program. Since that time NASA's uni-
versity activities have grown at a rapid rate and
at present nearly 200 universities are participating
in one or more of the types of activity that comprise
the NASA University Program. (See fig. 1.) In
early 1965 another university conference was
organized in order to permit the universities to
report on their activities, not only to NASA but
to the other universities that are either working
in similar areas or are interested in being kept
abreast of activities in the space program. The
purpose of this conference was to discuss the
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nature of work being undertaken, the manner
in which it was being conducted, the resulis
being obtained, and, where appropriate, to com-
ment on the impact of the program.

From its beginning in 1958, NASA .has rec-
ognized that doing business with nonprofit scien-
tific and educational institutions is a specialized
activity and has maintained within its organiza-
tional structure a group intended to serve as the
focal point for NASA’s relationships with these
organizations. This is the Office of Grants and
Research Contracts. This office is responsible for
-establishing policies and procedures for NASA's
dealings with these institutions and for adminis-
tering those.segments of the university program
that emanate from NASA Headquarters. Although
organizationally located within the Office of Space
Science and Applications, its responsibilities are
agencywide. Thus it serves all of NASA, including
‘the Office of Advanced Research and Technology
and the Office of Manned Space Flight, in adminis-
tering those phases of programmatic activities that
-are carried on in .nonprofit scientific and educa-
tional institutions.

The present organization chart of NASA is
shown in figure 2. A picture of the NASA organi-
zation as it may best be viewed from the university
viewpoint is presented in figure 3—in which em-
phasis is placed on the role of the Office of Grants
and Research Contracts and the manner in which
it is operated within the NASA organization.
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6 THE NASA UNIVERSITY PROGRAM

In the early days of NASA its university
program consisted of what has generally been
termed project research. Proposals submitted to
NASA for studies that were considered to be of
interest to the space program were evaluated and
those that were considered to be either an integral
part of or in direct support of rather specific
requirements of on-going NASA programs were
sponsored within the limits of the funding that
was available.

In 1961, when the landing of an American
on the Moon in this decade was defined as a
national goal, NASA undertook an intensive re-
view of the scope of its university activities. It
was evident from these studies that if NASA were
to keep pace with the accelerated program that
was set forth, it was essential that additional
steps be taken to enchance the participation of
the educational community in the space program.
As a result, the Sustaining University Program
was initiated. The growth of the university in-
volvement in the NASA program is shown in
figure 4. The funds obligated to universities
have grown from a little over $3 million in Fiscal
Year 1959 to nearly $110 million in Fiscal Year
1964. It is anticipated that NASA's annual
obligations to universities will continue to grow
during the next few years, but at a substantially
reduced rate over that shown in this figure. For
Fiscal Year 1965, it was estimated that the total
would approximate $125 million.
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FIGURE 4—NASA obligations to universities.

Table I, which shows a categorization of
NASA's Fiscal Year 1964 obligations to universi-
ties, may provide further insight into the nature
and scope of NASA's activities in the universities.
In Fiscal Year 1964 research support amounted
to just under $50 million, of which a little over $7
million was used for the specialized support of
research under the Sustaining University Program.
Thus a litlle over $42 million went for the support
of project-type research.

Although ‘"Satellite Instruments,”” the next
category in table I, are integral parts of the scien-
tific experiments, funds for them are listed sepa-

rately because the rigorous environment to which
774-129 0—65———2



8 THE NASA UNIVERSITY PROGRAM

TABLE I.—NASA FY 1964 Obligations to Universities
HEADQUARTERS  CENTERS TOTAL NASA

Research support .... $38 450 353 $10 776 230 $49 226 583
*(7 156 489) ............ *(7 156 489)
Satellite instrumenta-
ton .............. 1 086 934 9 358 822 10 445 756
Tracking and data
acquisiion ........ ............. 1 967 525 1 967 525
Research facilities ... *9 142760 ............ 9 142 760

Training in space
science and

technology ........ *19 815 471 ............ *19 815 471
NASA career employee
training .......... 55 000 1 520 000 1 575 000
Apollo guidance ..... ............. 16 286 000 16 286 000
Miscellaneous ....... 304 382 147 176 451 558
TOTAL ....... 68 854 900 40 055 753 108 910 653
*(36 114 720) *(36 114 720)

*Sustaining University Program.

they are subjected, including the necessity to with-
stand the forces and vibration of rocket launching
and still be able to operate satistactorily in gravity-
free space, makes their construction and testing
an exitremely complex and difficult task. The
design and fabrication of suitable instrumentation
is often beyond the technological capability of a
university. Yet it is essential that the scientist be
intimately involved in the development of his in-
strumentation and so this phase of the work is
contracted with the university; however, in many
instances, it is, in turn, subcontracted by the uni-
versity to specialized industries.

The next item “Tracking and Data Acquisi-
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.tion"’ represents in large measure a service type of

- activity provided by a few universities in the opera-
tion of tracking stations and in data acquisition and
reduction in the support of range activities.

The .item "‘Research Facilities'” represents the
funds made. available through the Sustaining
University Program for the construction of research
laboratory space on university campuses.

The item "Training in Space Science and
Technology'’ represents the activities carried on as
a part of the Sustaining University Program,
principally for graduate study.

The item entitled "NASA Cuareer Employee
Training’’ represents the university program en-
tered into by NASA to provide for continued pro-
-fessional development of the NASA staff. This
- program involves, .in large measure, warking
agreements that .are established directly between
the universities and the NASA Centers.

“Apollo Guidance'’ has been listed separately
because of the size of the effort and because it is
fo a large degree a unique university activity.
Conducted in the Instrumentation Laboratory at
M.LT., it represents a follow-on by this group of an
endeavor for the space program that is similar to
their highly successful development of the Polaris
guidance system.

The item ""Miscellaneous” includes those funds
that find their way into universities that could not
readily be associated with the previous categories.

Although the primary concern here is with
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programmatic activities rather than business ar-
rangements that are entered into to support the
various programmatic studies, there are two basic
features of NASA policy with respect to its dealings
with educational institutions that deserve mention.
First, in the development and conduct of the NASA
University program, the one basic principle under-
lying all NASA policy regarding its relationships
with universities is that NASA wishes to work with-
in the structure of the universities in a manner that
will strengthen the universities and at the same
time make it possible for NASA to accomplish its
mission. While we are anxious to reap the bene-
fits to be gained by developing research potential
in the universities, we want to support research in
the traditional atmosphere of instruction and learn-
ing from research that results from keeping the
research activities surrounded by students. We
are keenly aware of the need for an ever-increas-
ing supply of highly trained personnel if we in
NASA, and in fact the Nation as a whole, are to
carry out our goals successfully and reap the
maximum benefits of the Nation's space program.
We are not interested in the creation of institutes
that tend to draw university faculty away from the
educational aspects of their research. The univer-
sity is the only segment of the team undertaking
this space program that produces manpower.
The other two partners in this enterprise—industry
and government—only consume manpower. It is
for this reason that NASA hapes to conduct its
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joint activities in a manner that will preserve and
strengthen the universities’ educational role. This
basic policy is interwoven in the policies and pro-
cedures of NASA's support of training, research,
and research facilities.

The other basic policy is that of striving, wher-
ever possible, to assure the long term funding that
is so essential to the successtul conduct of research.
We have pioneered, within NASA, the use of a
funding mechanism which has become known as
either step funding or forward funding in a manner
that is intended to give stability to those university
programs that are known to be of several years'
duration. The pattern of this type of funding is
shown in figure 5. Under this arrangement funds
in the amount of 100 percent of the agreed level
of effort are made available during the first year.

e

| 7 _3“\4

: /

2

3 ///

\\\\

1

FISCAL YEARS

INITIAL GRANT

1

2

3 } SUPPLEMENTAL GRANTS
4

FIGURE 5—Step funding of research support.
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Funds in the amount of two-thirds of the agreed
level of effort are programed to be paid during the
second year and one-third of the agreed level of
effort would be paid during the third year. When
the initial grant is made, these funds are all set
aside by NASA and are paid to the university on
demand from the university on a quarterly basis.
During the course of the investigation, based upon
a semiannual review, NASA will supplement the
grant annually with a grant of funds in the amount
of the agreed-upon level of effort. These supple-
ments are scheduled to be paid in accordance with
the university’'s demand over a 3-year period, as
indicated in the figure. In this manner, the uni-
versity always has funds coming in for 2 additional
years, at a reduced rate, should NASA decide to
withdraw its support or Congress fail to appropriate
funds for this purpose. This permits the university
to dissipate any obligations which it may have in-
curred in an orderly manner over a 2-year period.
Although this type of funding is not appropriate
for all research, it is desirable for the greater part
of research activities that NASA supports because
it creates stability and thereby increases research
productivity. Every effort is made, when appro-
priate, to use this funding technique.

During Fiscal Year 1964, something in excess
of $42 million was obligated to universities for
the support of project-type research. This re-
search is that which is either an integral part of
or in direct support of rather specific require-
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ments of on-going NASA programs. As a mission-
oriented agency, the NASA organization has been
arranged in such a manner as to support most
effectively - the conduct of its mission. '‘Mission
oriented”” should not be interpreted to mean
“limited to putting a man on the Moon.” In
fact, the first objective of NASA, as stated in its
enabling legislation, the National Aeronautics
and Space Act of 1958, is: (1) The expansion
of human knowledge of phenomena in the atmos-
phere and space. . . .”” This certainly covers a
broad spectrum of activity from research of a
very basic nature to the most sophisticated type of
applied research and development.

One very important, interesting, and at the
same time very complex type of project research is
that associated with the NASA space flight pro-
gram. Experiments conducted in space, as noted
previously, require the application of very sophis-
ticated technology and also involve a long lead
time which make it difficult to integrate them into
a university’s normal academic program. How-
ever, they represent our attack on the most funda-
mental and important problems confronting our
understanding of the basic nature of space. The
participation of the university is essential if we are
to reap the greatest gains possible in this program.
Many university scientists have had experiments
flown on the various tools employed for space
research—airplanes, balloons, sounding rockets,
satellites, and deep space probes. There are
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extensive opportunities in this type of participation.
(See ref. 1.)

NASA has three principal program offices.
The mission of the Office of Space Science and
Applications is largely that of determining what the
space environment is comprised of and what use
can be made of it. The meteorological satellites
and the communication satellites are examples of
applications. Careful inspection of its activities
will disclose that it is responsible for the unmanned
space flight program as well as the scientific activi-
ties of the manned space flight program.

The Office of Advanced Research and Tech-
nology is intended to serve as the bridge that brings
new ideas and concepts arising out of basic re-
search activities to the point where they may be
incorporated into operating components or systems
that can be employed in either unmanned or
manned space flight programs. As the title of the
office implies, OART is responsible for updating
technology. As such it has a broad range of
interest in the whole spectrum of applied research
activities, ranging from life support systems to new
and improved methods of propulsion.

The Office of Manned Space Flight is largely
operational in nature, being charged with carrying
on the manned flight programs. The outstanding
success of the Mercury program is well known.
NASA is now vigorously pursuing the Gemini
program and the Apollo program. Because of the
operational character of the manned flight pro-
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gram, the opportunities for direct university partic-
ipation are not so extensive as with the Office
of Space Science and Applications and the Office
of Advanced Research and Technology. Never-
theless, there are important activities, the principal
ones being in the medical field.

Because of its mission-oriented nature, there
is a problem as to how the academic community
can communicate with NASA. For example, NASA
has no Chemistry Division yet it has a wide in-
terest not only in fundamental research in many
of the areas of chemistry, but also in the activities
of the chemical engineering departments. This
lack of a one-to-one correlation between NASA's
organizational structure and that prevalent in
the universities is one of the reasons that NASA
established the Office of Grants. and Research
Contracts. It is intended that through this office
it will be possible for the university man to locate
those counterparts of the NASA organization with
whom he may have a community interest. Further,
this Otffice is responsible for coordinating these
activities to insure a coherent and well integrated
program. It is for these reasons that the Cffice
of Grants and Research Contracts has been
given the responsibility to receive, catalog, and
insure the proper handling of all proposals sub-
mitted to NASA by nonprofit scientific and educa-
tional institutions and all unsolicited proposals

- from other sources.

To insure that appropriate consideration is
T74-129 0—65——3



16 THE NASA UNIVERSITY PROGRAM

given to a proposal, all proposals when formally
submitted should be directed to the Office of Grants
and Research Contracts. If discussions have been
held with someone within the NASA organization,
this should be mentioned in the letter of transmittal
and a copy of the proposal should be sent to him.
Failure to submit proposals to the Office of Grants
and Research Coniracts in this manner will more
often than not delay appropriate action rather
than accelerate it.

Although NASA requests that all formal pro-
posals be submitted through the Office of Grants
and Research Contracts, it encourages direct
communication between the university personnel
and scientists within the NASA organization for
the exchange of information on problems of mutual
interest. During the early days of NASA its
organization was in a considerable state of flux
and often rapid changes in personnel or, in some
instances, the disappearance of organizational
entities or the addition of new ones made this type
of communication very difficult, if not impossible.
Fortunately, this situation is considerably improved
although it may be expected that any active dy-
namic program, such as the space program, will
be subject to some changes.

Those organizational entities within the three
NASA program offices in which there should be
considerable interest on the part of the members
of the academic community are shown in figures 6
to 8. These groups support the project-type
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research activities that NASA sponsors. Figure 9
shows the organization of the Office of Grants and
Research Contracts. It is arranged to handle not
only the program and coordination function but
also the business arrangements with the univer-
sities. No matter what the source of funding, all
grants made by NASA are issued by the Office
of Grants and Research Contracts, as are all
contracts that emanate from NASA Headqguarters.

OFFICE OF THE DIRECTOR

DIRECTOR T.L X SMuLL
DEPUTY DIRECTOR J. 1. HOLLOWAY

POLICIES, PLANS

AND LIAISON
C. B. PALMER
| | | 1
RESEARCH MANAGEMENT
RESEARCH TRAINING FACILITIES OPERATIONS
4. R CRAIG,IN (ACT) F.D. HANSING 0. C. HOLMES M. HYMAN
| 1 1 1
TECHNICAL PROPOSAL PROCUREMENT NEGOTIATION & FISCAL &
REPORTS CONTROL CONTROL ADMINISTRATION COST ANALYSIS
W. M. MORGAN M. S. STEELE W.W. SPAULDING W. WILINER 3. ROMETT

FIGURE 9—Organization of the Office of Grants and Re-
search Contracts.

In addition to the normal flow of information in
the form of technical reports, Congressional re-
ports on consideration of NASA legislation and
appropriations, technical meetings, speeches, press
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releases, and visits, we have recently added regu-
lar issuance of a series called Research Sugges-
tions (ref. 2) to aid the exchange of information be-
tween NASA and the scientific community. These
Research Suggestions, which are issued by the
Office of Grants and Research Contracts, present
discussions of areas of research in which NASA is
interested or problems the solution of which would
be helpful to the space program. The material
contained in these issuances should be helpful in
indicating desirable topics for basic research as
well as stimulating ideas that may culminate in
sponsored research projects.

As previously noted, in 1961, when the space
program was considerably stepped up as a
result of the decision to place an American on the
Moon in this decade, NASA took stock of its uni-
versity activities with the assistance of a group of
university people. Out of these studies came the
ideas and recommendations that resulted in the
establishment of the Sustaining University Program.
It was readily evident that additional steps should
be undertaken by NASA to expand and improve
the parinership between NASA and the universities
if the national goals in space were to be rapidly
and efficiently achieved. The Sustaining Univer-
sity Program was established with these goals:

An increase in the production rate of highly trained
people

More adequate laboratory facilities in which to conduct
research in support of the NASA mission
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Remowval of the interdisciplinary barriers in research
- and fostering of genuine cooperation- between workers in
collateral fields

An increased awareness by universities of their national
responsibilities in the attainment of national goals

Application by universities of their .unique and ex-
fensive talents to-an understanding of the interrelationship
of space.research and technology, academic processes,
- industry, commerce, and society in general

At the outset, it was recognized that one of the
‘critical aspects. of the space program was the need
to assure a supply of highly trained scientists and
engineers that would be required to carry out the
space program effectively and efficiently. NASA
- felt a strong responsibility to stimulate the training
of the requisite personnel and hoped to achieve this
by undertaking a program of- training grants.
Under these grants funds were made available for
stipends to predoctoral students to be chosen by the
universities. participating . in the program; in ad-
.dition, funds in the form of an institutional allow-
ance to enhance graduate study in space science
and technology at the universities were included.
The program thus was not only designed to accel-
erate the production of Ph. D.'s in science and
technology, but. was also structured in a manner
to strengthen the universities’ graduate capabili-
ties.

It was NASA's. beliet that-by making- funds
available that would permit a student to pursue
‘his graduate studies on a tulltime basis. the time
required to achieve the Ph. D. would be shortened
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and thus the number of Ph. D.’s produced annually
would be increased. Although these graduate
fellowships could be held by a student for 3 years
if his progress were satisfactory, we had no pre-
conceived notion that the doctoral degree could, or
necessarily should, be attained in a 3-year period
but rather that it would be appropriate for NASA
to support a student for that period of his gradu-
ate studies.

NASA undertook as a goal the production of
1000 Ph.D.'s annually. To accomplish this it
was estimated that by supporting approximately
1350 students for 3 years it might be expected that
1000 would achieve their degrees. If 1350 were
started annually, this would be a steady-state pro-
gram of 4000 in training at any given time, with
perhaps 1000 receiving their doctoral degrees
each year.

This program was initiated in Fiscal Year
1962, with grants to 10 universities to cover the
training of 10 students at each institution. In
Fiscal Year 1963, 786 traineeships were establish-
ed with 88 universities participating. In Fiscal
Year 1964 there were 1071 new starts at 131 in-
stitutions. Fiscal Year 1965 grants have been
made to 142 institutions to support the graduate
study of 1275 more students, beginning September
1965. The growth of this program is shown in
tigure 10.

In making these grants NASA stated that they
should be made available to the best students
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'FIGURE 10—History of NASA predoctoral training program.

without consideration of discipline except that it
- must be one that was space related and in a field
- for which the university had an approved doctoral
program. In other words, we made no attempt to
bias the distribution of the traineeships. This
natural selection procedure has produced a dis-
tribution of students by fields, as shown in table II,
that we feel is very satisfactory. The aggregate

3-year distribution is shown pictorially in figure
11.

In the fall of 1965 there will be 3132 students
studying for their doctoral -degrees under this
program in 142 universities . located throughout
the 50 states. The geographic distribution of
these students is shown in figure 12.

In addition to. this program there are several
other small training programs that comprise the
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PHYSICAL SCIENCES
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OTHER 3%~
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FIGURE 11—Aggregate distribution of students by general
tield (1962, 1963, 1964).
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TABLE II.—Distribution of the 1957 NASA Trainees

1962 1963 1964
PHYSICAL SCIENCES

Mathematics. . ....................... 6 58 118
Chemistry ..............cciivii... 14 95 152
Physics ................ ... ... ....... 31 173 212
Astromomy. ..., 4 18 27
Geology & Geophysics ............... 2 28 35
Atmospheric Sciences ................ 1 4 12
Computer Science ................... 1 0 1
Subtotal .............. ... 59 376 557
Percentage ....................... 59.0 47.8 52.0
ENGINEERING
Electrical & Instruments .............. 6 95 108
Mechanical ....... ... ... ... ... ... .. 9 60 70
Chemical ........................... S 49 59
Beronautics/Astronautics. . ............ 6 43 51
Civil ... 0 15 18
Engineering Mechanics .............. 1 25 18
Metallurgical & Materials ............ 2 18 21
Engineering & Applied Science .. ... ... 0 <] 12
Nuclear ............................ 3 8 9
Industrial ...... ... ... .. .. ... .. ... 0 4 7
Subtotal . ......................... 32 326 373
Percentage ....................... 320 415 348
. LIFE SCIENCES
| Zoological Sciences. .................. 2 30 43
| Botanical Sciences ................... 0 12 20
Biochemistry & Biophysics ............ 3 9 16
Microbiology .............. ... . ... 0 5 9
Genetics ............................ 0 5 3
Subtotal .................. ... ... 5 61 91
Percentage ....................... 5.0 1.8 8.5
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BEHAVIORAL SCIENCES
Pgychology .......................... 3 16 29
Ecomomics .......................... 0 3 7
Political Science .........c.c.oiiiiiia.. 0 4 7
Anthropology ....................... 0 0 1
Subtotal ..... ... ... .. ..., 3 23 44
Percentage ....................... 3.0 2.9 4.1
OTHER
Business Administration .............. 0 0 4
Industrial Management . ............ .. 0 0 1
Philosophy of Science ................ 0 0 1
Spacelaw ...................... e 1 0 0
Subtotal .......................... 1 0 6
Percentage ....................... 10 (¢} 0.6
TOTAL .......... .. 100 786 1071
AGGREGATE 3-YEAR TOTALS
No. %
Physical Sciences......................... 992 50.6
Engineering.............................. 731 32.3
LifeSciences............................. 157 8.0
Behavioral Sciences....................... 70 3.8
Other............... ..., e 7 .3
1957 100.0

training segment of the Sustaining University
Program. Although comparatively small in terms
ol cost, we feel that they are of considerable
significance. Table III shows the total activity
under the training portion of the Sustaining

University Program.
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TABLE 1II.—NASA Training Program FY 1965

® PREDOCTORAL TRAINING

‘Grants made to 142 institutions to support 1275 new students for 3
- years beginning September 1965.

® SUMMER FACULTY FELLOWSHIPS

Joint Programs between NASA Centers and Universities. Eight- or
ten-week seminars, with research in space science and engineering.

PARTIC-

INSTITUTION NASA CENTER IPANTS
Auburn/Alabama U............. Marshall SFC.. .. 15
Case Inst. of Tech............... LewisRC........ 25
Columbia University............. Goddard-ISS..... 12
Houston/Texas A & M....... .. .. MSC............ 15
Maryland/Catholic U............ GSFC........... 15
Stanford University.............. AmesRC..... ... 27
Virginia Associated RC........... Langley RC...... 23

@ SUMMER INSTITUTES IN SPACE SCIENCE AND TECHNOLOGY

Six-week courses for nationally selected, gifted undergraduates.

Columbia University............. Goddard-ISS. .. .. 60
UCLA...........cooiii it JPL.............. 45
University of Miami....... .. .... Kennedy SC...... 30

® POST-M.D. TRAINING IN AEROSPACE MEDICINE

Specialized medical training concerned with environmental problems
of man-in-space.
Harvard University. ........ ... ... . ... .. ... 3

® SUMMER PROGRAM ON RELATIVITY THEORY AND ASTROPHYSICS
Joint Support with NSF, AEC, AFOSR, ARO, and ONR. Four-week

seminar on general theory of relativity and recent experiments de-
signed to test the theory.
American Mathematical Society..................... .. 100
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The Summer Faculty Fellowships are in es-
sence a group of institutes sponsored jointly by
NASA and the universities in the immediate
vicinity of seven of our Centers. They offer the
opportunity for approximately 125 faculty members
to get first-hand research experience with space
problems by spending some time in one of the
Centers and concurrently participating in seminar-
type activity conducted by the university or uni-
versities on some space-related topic.

A second small program which we feel has
been highly successful is the Summer Institute
which offers the opportunity for interested under-
graduates chosen on a national basis to participate
in an intensive exploratory program in space
science or in space technology.

Two other NASA training programs currently
underway are of general interest. NASA's In-
ternational Fellowship Program, which involves 50
students, provides stipends for foreign nationals
who are sponsored by their country for graduate
and postdoctoral study in the space sciences at a
number of American universities. The other pro-
gram involves postdoctoral studies at NASA Centers
and is called the Resident Research Associateship
Program. Seventy associateships have been es-
tablished for Fiscal Year 1965 for study at any of
six NASA installations. Both of these programs
are administered for NASA by the National Acad-
emy of Sciences.

The second segment of the Sustaining Univer-
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sity Program is concerned with support, at qualified
-universities, of research that is somewhat different
from that which we commonly term project research.
The purposes for which. these grants have been
made are threefold. First, they have been used
in the support of broad multidisciplinary investiga-
tions. A second important use has been for the
support of research, generally in some coherent
area of science or “technology, to establish new
groups where latent competence is apparent and
there is an earnest and potentially fruitful research
activity that is of interest to the space program.
Grants of this nature are not large in monetary
value and are aimed at overcoming one of the
barriers, real or fictitious, known in the research
support business as the inability to get a grant
because one has never had a grant. Through this
type of grant it is hoped to broaden the research
base and bring selected new groups .up to the
. level where they may compete directly for support.
The third type of use of funds made available
for these special purpose grants is for grants to tie
together or coordinate related projects in coherent
areas of investigation. ‘In some cases adequate
suppart lies beyond the scope of a single project
although this effort, if encouraged, would materi-
.ally increase the praductivity of the whole complex.
- Likewise, this type of research grant may serve as
a base for several projects whose support fluctuates
in time to lessen the impact of such fluctuations
upon the university structure.
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These special purpose research grants are
now in effect in some 30 universities throughout
the country. Each grant has been tailored to the
specific situation existing at the institution and
while they may generally be motivated by any one
of the three reasons mentioned previously, they
all offer the opportunity for multidisciplinary studies
within the institution and, accordingly, they are
generally classified as multidisciplinary research
grants. Figure 13 shows the location of the grants
now in existence. We feel that support of research
in this manner is a most effective way of permitting
the universities to give full play to their competence

@ MULTIDISCIPLINARY RESEARCH GRA
1 NASA usmu.mous

e m o M
FIGURF 13—SUP multidisciplinary research grants.
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and ability to. make their requisite. contribution
- to the space program.
The third segment of the Sustaining University
- Program is concerned with research facilities
- grants to provide reasonably adequate working
space for the universities engaged in the space
program. The need for research laboratory space
_in universities is readily evident and it obviously
will not be possible for many universities to under-
take the work of which they are capable and which
is necessary if national goals in space are to be
realized unless laboratory facilities are made
available. It is through the research facilities
- grants program that NASA hopes to carry out its
responsibilities in this regard.

To date NASA has made 27 research facilities
grants to nonprofit - scientific and .educational
institutions for the construction of additional fa-
cilities urgently needed. In general, these grants
have been made to educational institutions that
have become active in research and have begun
to make substantial contributions to the space
program; by so doing they have ouigrown the
facilities ‘available to them to carry on their in-
vestigations adequately. It is through this program
that NASA attempts to relieve the critical shortage
of facilities for groups now doing important re-
search pertinent to the NASA mission.

The grants that-have been made as of March
1, 1965, from- the ‘inception of this program in
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Fiscal Year 1962, are shown in table IV. These
grants have been for dollar amounts, determined
by NASA to be appropriate in each instance, up
to the tull cost of the proposed building and have
been made for the acquisition of research labo-
ratory space. In each of these grants the Ad-
ministrator of the National Aeronautics and Space
Administration has determined that the Nation's
interests would best be served by investing title
in the grantee.

Figure 14 shows the location of these facilities.
Figure 15 shows seven facilities that are nearing
completion. In fact, six of them have reached the
stage that they are either partially or totally
occupied.

TABLE IV.—Summary of Research Facilities. March 1, 1965

INSTITUTION INVESTIGATOR/TOPIC AREA, AMOUNT,
grosssq ft dollars
FISCAL YEAR 1962

RPI............ Wiberley/Materials Re- §9 800 1 500 000
search.
Stanford....... Lederberg/Exobiclogy....... 14 500 5§35 000
Chicago....... Simpson/Space Sciences. . ... 45 000 1 775 000
Iowa.......... Van Allen Physics & Ashon.. 24 000 610 000
California Silver/Space Sciences. ... ... 44 100 1 99 000
(Berkeley),

Harvard . .. ... Sweet/Biomedicine. . ....... 4 500 182 685
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INSTITUTION

Minnesota......
MIT..........
Colorado.......

Michigan......
Pitisburgh......
Princeton. .. ...
Lowell Observ.

Texas A &M...
Maryland......
UsC...........

Washington
(St. Louis).
New York......

THE NASA UNIVERSITY PROGRAM

TABLE IV.—Continued

INVESTIGATOR/TOPIC

FISCAL YEAR 1963

Nier/Physics................

Harrington/Space Sciences. .

Rense/Astrophysics. ...... ...
Libby/Space Sciences.......
Hirschfelder/Theor. Chem. ..
Norman/Space Sciences....
Halliday/Space Sciences. . ..
Layton/Propulsion Sciences. .
Hall/Planetary Sciences.....

FISCAL YEAR 1964

Wainerdi/Space Sciences. ...

Martin/Space Sciences. ... ..
Meehan/Human Centrifuge. .
Gold/Space Sciences. . .....
Dessler/Space Sciences......

Zucrow/Propulsion Sciences. .
Norberg/Space Sciences.....

Ferri/Aeronautics...........

Picha/Space Sciences &
Technology.

Kuiper/Space Sciences. ... ..

Alpert/Space Sciences. ......
Bloom/Aerospace Sciences...

AREA, AMOUNT,
gross sq ft dollars

17 400 704 000
75 000 3 000 000
31 800 792 000
68 500 2 000 000
12 000 442 760

86 000 1 750 000
47 300 1 500 000
26 300 625 000

8 600 236 520

70 000 1 500 000
4 000 160 000
38 000 1 350 000
68 000 1 600 000
5 000 840 000
24 600 600 000
21 000 582 000

50 000 1 000 000

50 000 1 200 000
51.000 1 125 000
16 000 632 000

‘966 400 29 231 965
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PRINCETON UNIVERSITY UNIVERSITY OF MINNESOTA
PROPULSION LABORATORIES PHYSICS RESEARCH LABS

LOWELL OBSERVATORY
PLANETARY RESEARCH CENTER INSTITUTE BIO-MEDICAL ANNEX
MATERIALS RESEARCH

CENTER

RENSSELAER POLYTECHNIC HARVARD UNIVERSITY

UNIVERSITY OF PITTSBURGH
SPACE SCIENCES & COORDINATION CENTER SPACE SCIENCES LABORATORY

FIGURE 15—Completed research facilities.

UNIVERSITY OF CHICAGO

One important consideration in the making of
a research facilities grant is an agreement which
culminates in the signing of a Memorandum of
Understanding between NASA and the institution
in question by the Administrator of NASA and the
principal executive officer of the institution, which
states in part:

It is the policy of the National Aeronautics and Space
Administration to support research in space-related science
and technology at nonprofit scientific and educational
institutions. Where additional research facilities are ur-
gently needed to conduct such research in support of the
national space effort, and the institution involved has demon-
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strated its intent to seek ways in which the benefits of this
research can also be applied to the social, business, and
economic structure of the United States, NASA may supple-
ment research support with funds necessary for the construc-
tion of such facilities. The National Aeronautics and Space
Administration is particularly desirous that the environment
in which space research is conducted and its full benefits
realized will be characterized by a multidisciplinary effort
which draws upon creative minds from various branches of
the sciences, technology, commerce, and the arts. The
desires of the university are in conformity with this policy,
and the institution tends to foster and conduct research in all
areas of space-related sciences, bring to bear on this re-
search the efforts characteristic of a major university, and
seek ways in which both the direct and indirect bensfits
of such research can contribute to the economic, social,
and general well-being of the nation.

Of special significance is a portion of the last
sentence which states that the university will *'. . .
seek ways in which both the direct and indirect
benetits of such research can contribute to the
economic, social, and general well-being of the
nation.” Implicit in this statement is our expec-
tation that the university will go beyond the more
conventional role of teaching, seeking new knowl- -
edge, and serving as the custodian of knowledge
by seeking new ways to accelerate the flow of
this knowledge to and its potential uses by the
community.

Discussion of this portion of the Memorandum
of Understanding touches on merely one aspect of
the whole subject of technology utilization. In
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such a large scientific and technological endeavor
as the space program NASA -would be delinquent
in its responsibilities if it did not make a concerted
effort to see that the knowledge brought about by
this program serves not only the interests of the
.program itself but is usetully applied in improving
national welfare. To this end, NASA several
years ago established its Office of Technology
Utilization. The program of this office involves
NASA, the universities, industry, and the commu-
nity. There is a very important role for the univer-
~ sities and they are playing an ever-increasing role
seeking ways to speed the flux of recently acquired
scientific and. technological information into our
civilian economy.

The Sustaining University Program has been
designed as an integrated program encompassing
the support of training, research, and research
facilities in a manner that will augment and com-
.plement sponsored project research and in-house
activity in support of NASA's mission. We consider
it essential to develop a strong, mutually inter-
. dependent relationship between NASA and the
universities in working to fulfill the needs for scien-
tific- manpower and research in the Nation's space
program. It is our belief that within the universi-
ties rests the competence, imagination, leadership,
and integrity that are essential for the conduct of
these activities .of mutual interest. As long as the
universities demonstrate that they are able to-carry
on these activities in a creative and responsible




. THE NASA UNIVERSITY PROGRAM 39

manner, NASA will strive to maintain the broad
. liberal approach that we believe is self-evident
in the NASA University program.

REFERENCES

1. Opportunities for Participation in Space Flight Investiga-
tions. Office of Space Science and Applications,
NASA, Jan. 1965.

2. NASA Management Manual Instruction 7140.1. Admin-
istrative Services (Code BAM-1), NASA.

US. GOVERNMENT PRINTING OFFICE: 1965 O—774-129



